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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a space 
occupied by an antenna as much as possible by 
providing a function of adjusting the resonance 
frequency of the antenna. 

SOLUTION: An information processor is provided with a 
plurality of radio communication parts (12 and 13), the 
antenna (30) and a monitoring and controlling function 
part (1 1). When one of the plurality of the radio 
communication parts performs communication, the 
monitoring and controlling function part changes the 
resonance frequency of the antenna, monitors the 
communication state of the radio communication part, 
and adjusts the resonance frequency of the antenna 
corresponding to the communication state. When one of 
the plurality of the radio communication parts is 
connected to the antenna, the monitoring and controlling 
function part adjusts the resonance frequency of the 
antenna corresponding to an activated application. 
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CLAIMS 


[Claim(s)] 

[Claim 1] It is the information processor which it is an information processor equipped with at 
least one the Radio Communications Department and an antenna, and supervisory-control 
function part, said supervisory-control function part changes the resonance frequency of said 
antenna while said one Radio Communications Department is communicating, and carries out the 
monitor of said one communication link condition of the Radio Communications Department, and 
is characterized by being what adjusts the resonance frequency of said antenna according to 
said communication link condition. 

[Claim 2] Said supervisory-control function part is equipment according to claim 1 characterized 
by which the Radio Communications Department in two or more Radio Communications 
Department adjusting the resonance frequency of said antenna according to whether it connects 
with said antenna. 

[Claim 3] It is the information processor characterized by being an information processor 
equipped with two or more Radio Communications Department, antennas, and supervisory- 
control function parts, and said supervisory-control function part being what adjusts the 
resonance frequency of said antenna according to the started application when the one Radio 
Communications Department in said two or more Radio Communications Department is 
connected to said antenna. 

[Claim 4] It is the program characterized by being a communications-executive control program 
for information processors, and making said processor perform the step which the resonance 
frequency of said antenna is changed while said information processor is equipped with at least 
one the Radio Communications Department and an antenna, and processor and said one Radio 
Communications Department is communicating, and carries out the monitor of said one 
communication link condition of the Radio Communications Department, and the step which 
adjusts the resonance frequency of said antenna according to said communication link condition. 

[Claim 5] It is the program characterized by being a communications-executive control program 
for information processors, and making said processor perform the step which adjusts the 
resonance frequency of said antenna according to the application started when said information 
processor was equipped with two or more Radio Communications Department, an antenna, and a 
processor and the one Radio Communications Department in said two or more Radio 
Communications Department was connected to said antenna. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information processor which has two or 
more radio modules and one narrow-band antenna especially about an information processor 
with a radio function. 
[0002] 

[Description of the Prior Art] The notebook mold personal computer (PC) which has the radio 
function or wireless transceiver function which will communicate with various peripheral devices 
in [ these ] several years has been developed. The usual interconnection cable which connects 
between a personal computer and mobile computing devices, such as the peripheral device, PDA, 
etc., is replaced by the radio function. Typically, radio between peripheral devices like a personal 
computer, a digital camera, a scanner, or a printer is performed according to short distance radio 
specification like the Bluetooth (Bluetooth) specification. By the Bluetooth specification, the 
2.4gigahertz band (2.402-2.480GHz) called an ISM band is used, Power Klas 1-3 (mW [ 1 ],mW 
[ 2.5 ], 100mW) is specified, and the short distance of the range of about 10m - about 100m 
thru/or a middle distance communication link are possible according to the class. By the 
specification, a GFSK modulation and a frequency-hopping method are used. The personal 
computer and the peripheral device have one radio receiver-transmitter, respectively. 
[0003] On the other hand, for example, PDC (a cellular phone, Personal Digital Cellular), The 
spread spectrum direct sequence method of an operating frequency band of 2.4GHz like mobile 
communication networks, such as PHS and CDMA, (2.40-2.497GHz) which follows ** 
(specification), for example, an IEEE802.11 specification, again (a DBPSK modulation) The 
personal computer which has the radio function which communicates with an another personal 
computer or an another information management system also exists through various networks 
(base station) like the wireless LAN which communicates by the DQPSK modulation or the 
frequency-hopping method (GFSK modulation). Typically, as such a network, the wireless LAN 
which is suitable for high-speed-data transmission in a building or office is used, and data 
transmission is performed using PDC, PHS, or a CDMA mobile unit through a mobile 
communication network on the outdoors. The single radio receiver-transmitter corresponding to 
one in an above-mentioned radio method is inserted in the conventional notebook mold personal 
computer by the interior in the form of a wireless card. 
[0004] 

[Problem(s) to be Solved by the Invention] In a personal computer, a small chip antenna with a 
die length of about 1-2cm can be built in. There are an antenna helical type [ for example, ], a 
dielectric ceramic antenna in which the metal electrode was formed to the perimeter of a 
ceramic dielectric, etc. as the chip antenna. However, in a production process, it is easy to 
produce dispersion in the distance and physical relationship between the chip antenna in a 
personal computer, and the body around it for every product, and since a chip antenna is a 
narrow-band, a gap tends to produce it in the antenna resonance frequency. For example, since 
the distance and physical relationship between a chip antenna, the metal object of the 
circumference of it, a plastic cover, etc. differ from each other somewhat for every product in a 
personal computer, actual antenna resonance frequency becomes higher than the resonance 
frequency designed beforehand, or becomes low. Moreover, for example, small puncturing was 
prepared in the posterior part of the case of a personal computer, some chip antennas have 
been exposed or projected from the puncturing, and the plastic cap is inserted in so that the 
exposed part of the antenna may be covered. Antenna resonance frequency shifts up and down 
also by the difference in the method of wearing of the plastic cap for every product. 
[0005] Moreover, when a personal computer is used in various environments and the body which 
affects an antenna property like a desk, a wall, and the body approaches as opposed to the chip 
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antenna, antenna resonance frequency may shift. 

[0006] In order to prevent such resonance frequency, generally the antenna of a broadband must 
be used rather than size is more large. However, it is better to make an antenna as small as 
possible, in order to make size of an information processor small. 

[0007] moreover, the plurality for radiocommunicating with other indoor personal computers, two 
or more peripheral devices, or a network (a mobile communication network access point (base 
station) or wireless LAN access point) in the future — difference — the artificer has recognized 
it as a radio-receiver-transmitter module being built in the body of a personal computer, or 
probably being inserted in the form of a card. Furthermore, such two or more radio-receiver- 
transmitter modules will be prepared not only in a notebook mold personal computer but in the 
personal computer of a desktop mold and a handheld computer mold and other information 
personal digital assistants, or an information processor. 

[0008] Drawing 6 (A) shows the arrangement at the time of forming the small chip antennas 605 
and 606 corresponding to two or more radio-receiver-transmitter module 601, for example, PHS 
communication module, and wireless LAN module 602, and each module to the notebook form 
personal computer 600 in the form of perspective drawing. The resonance frequency of the 
antenna 605 for PHS communication-module 601 is about 1.9GHz. The resonance frequency of 
the antenna 606 for wireless LAN module 602 is about 2.4GHz. In addition, the resonance 
frequency of the antenna for PDC modules is about 800MHz. The wireless module 601 is 
combined with the antenna 605 through the coaxial cable 603. The wireless module 602 is 
combined with the antenna 606 through the coaxial cable 604. However, if it is made the 
configuration which holds such two or more antennas in a personal computer, the size of the 
equipment will become large and the price of the product will also become high. 
[0009] It is better to have constituted so that the radio-receiver-transmitter modules 601 and 
602 might be combined with one antenna 607 through a change-over switch 610 and a coaxial 
cable 605, and to constitute so that two or more wireless transceiver modules may share the 
antenna 607 as arrangement of two or more radio modules and one antenna is shown in drawin g 
6 (B) shown in the form of perspective drawing, in order to make size of a personal computer 
small. However, for that purpose, an antenna with large size like the resonance frequency of 
about 1.9GHz, 2 resonance-frequency antenna which has about 2.4GHz and a larger frequency 
band antenna with a resonance frequency of about 1.9GHz - about 2.4GHz, or the antenna that 
can adjust die length must be used. However, it is better to make an antenna as small as 
possible, in order to make size of an information processor small. 

[0010] The artificer has recognized as what is necessary being just to enable it to adjust the 
resonance frequency to an information processor, using the antenna of a small narrow-band, in 
order to make smaller space which an antenna occupies. 

[001 1] The main purpose of this invention is preparing the function adjusting the resonance 
frequency of an antenna. Another purpose of this invention is making as small as possible space 
which the antenna in an information processor occupies. 
[0012] 

[Means for Solving the Problem] According to one description of this invention, the information 
processor is equipped with at least one the Radio Communications Department and an antenna, 
and supervisory-control function part. While the one Radio Communications Department is 
communicating, the supervisory-control function part changes the resonance frequency of the 
antenna, carries out the monitor of the one communication link condition of the Radio 
Communications Department, and adjusts the resonance frequency of the antenna according to 
the communication link condition. 

[0013] In the operation gestalt of this invention, the supervisory-control function part adjusts 
the resonance frequency of an antenna according to whether which the Radio Communications 
Department in two or more communications departments is connected to an antenna. 
[0014] According to still more nearly another description of this invention, the supervisory- 
control function part of an information processor adjusts the resonance frequency of the 
antenna according to the started application, when the one Radio Communications Department 
in two or more Radio Communications Department is connected to an antenna. 
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[0015] According to still more nearly another description of this invention, the communications- 
executive control program for information processors makes the processor of the information 
processor perform the step which the resonance frequency of an antenna is changed while at 
least one Radio Communications Department is communicating, and carries out the monitor of 
the one communication link condition of the Radio Communications Department, and the step 
which adjusts the resonance frequency of an antenna according to the communication link 
condition. 

[0016] According to still more nearly another description of this invention, the communications- 
executive control program for information processors performs the step which adjusts the 
resonance frequency of the antenna to the processor of the information processor according to 
the started application when the one Radio Communications Department in two or more Radio 
Communications Department is connected to an antenna. 

[0017] According to this invention, the resonance frequency of the antenna in an information 
processor can be adjusted, and space which the antenna in an information processor occupies 
can be made as small as possible. Moreover, according to this invention, the antenna of one 
narrow-band can be shared by two or more radio inter modules. Therefore, the cost of an 
antenna is also reducible. Moreover, according to this invention, it can respond also to 
fluctuation of dispersion in the conditions around the antenna in an information processor, and 
the operating environment of an information processor. 
[0018] 

[Embodiment of the Invention] Drawing 1 shows the theoretic circuitry of the information 
processor 10 of this invention. It is the notebook mold personal computer of drawing 1 , and the 
information processor 10 is equipped with the signal-processing section or a processor 11 
including a communications-executive control function, storage 15, the 1st Radio 
Communications Department 12, the 2nd Radio Communications Department 13, the resonance 
frequency control section 20, and the small chip antenna 30. 

[0019] An information processor 10 can perform data transmission and reception according to a 
predetermined communications protocol through the Radio Communications Department (12 or 
13) of for example, the Bluetooth specification among information management systems (not 
shown), such as peripheral devices (not shown), such as a digital camera with wireless radios, 
facsimile apparatus, or a printer, and an electronic notebook with wireless radios or another 
personal computer. Or an information processor 10 can perform data transmission and reception 
according to a predetermined communications protocol through the communications department 
of wireless l_AN specification between wireless LAN access points (not shown). Or an 
information processor 10 can perform data transmission and reception according to a 
predetermined communications protocol through the Radio Communications Department of the 
specification of PDC (cellular phone), PHS, or CDMA of mobile communication network 
specification between mobile communication network access points (not shown). 
[0020] The signal-processing section 11 of an information processor 10 is the usual information 
processing section of the personal computer which consists of a CPU, a ROM, RAM, etc. Stores 
15 are storages, such as a magnetic disk, and each application program, a communications 
executive, a control program, etc. are stored in the store 15. 

[0021] The 1st Radio Communications Department 12 is one module in a short-distance radio 
module, the mobile station radio module for mobile communications, and a wireless LAN 
communication module, and the 2nd Radio Communications Department 13 is one another 
module with which the 1st Radio Communications Department of those radio modules differs. 
The operating frequencies of the 1st Radio Communications Department 12 and the 2nd Radio 
Communications Department 13 shall differ mutually. The short-distance Radio Communications 
Department is a wireless module which performs the communication link in about 10m range by 
1mW of maximum output of Power Klas 3 of the Bluetooth specification. 

[0022] Here, although the communications-executive control function section of an information 
processor 10 is constituted as one function of the signal-processing section which also 
combines the usual personal computer information processing and performs it, you may 
constitute as a different separate communications-executive control section from the usual 
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personal computer information processing section. In addition, in drawing 2 - drawing 5 , the 
same reference number is given to the component which is the same as the component of 
drawing 1 , or corresponds. 

[0023] If [ using it of the Radio Communications Department 12 and 13 ] the application program 
started uses the Radio Communications Department 12 or 13, the signal-processing section 11 
will choose and start the Radio Communications Department, will supply the sending signal which 
conveys data through the data line 43 and the high frequency (RF) signal line 45 through the 
data line 42 and the high frequency (RF) signal line 44 to an antenna 30, and will receive the data 
taken out from the high frequency input signal which received from the antenna 30. 
[0024] Moreover, the communications-executive control function of the signal-processing 
section 1 1 controls the resonance frequency of the antenna 30 of a narrow-band to suit the 
communication band of the Radio Communications Department which supplies and uses a 
control signal for the resonance frequency control section 20 through the control line 48 
according to any of the Radio Communications Department 12 and 13 operate. By controlling the 
resonance frequency of an antenna 30 such according to the Radio Communications Department 
which uses it, what has a narrow frequency passband relatively as a small chip antenna 30 can 
be used, and only the part has small antenna size and ends. 

[0025] Since the resonance frequency property of the small chip antenna 30 shows the property 
which changes with arrangement of a surrounding member and is changed also by the difference 
in a surrounding situation, to predetermined timing, the monitor of the antenna resonance 
frequency is carried out, and a communications-executive control function adjusts it, in order to 
compensate a gap and fluctuation of the antenna property, while the Radio Communications 
Department 1 2 or 1 3 is operating. 

[0026] Although the usual antenna for wireless LAN has the wide band width of face containing 
many frequency channels when using wireless LAN, with this operation gestalt, the wireless LAN 
bandwidth of an antenna 30 can be restricted so that it may have the narrow band width of face 
only for a predetermined fraction or one frequency channel, and only that part can make size of 
an antenna small. To a slight gap of resonance frequency, antenna resonance frequency reacts 
more sensitively and is sharply changed so that bandwidth is narrow, but a communications- 
executive control section operates so that fluctuation of such antenna resonance frequency may 
be compensated. 

[0027] Drawing 2 (A) shows the circuitry of the 1st operation gestalt of this invention. The 
resonance frequency control section 20 of drawing 2 (A) contains the digital-to-analog converter 
21 for coarse controls and the digital-to-analog converter 22 for fine tuning, variable capacitor 
(capacitor) C1n for coarse controls and variable capacitor C2m for fine tuning that was 
connected to the antenna 30 at juxtaposition, and a change-over switch SW. The inductor other 
than these capacitors may be combined with the antenna 30 by the serial. The signal-processing 
section 1 1 supplies a control signal to a change-over switch SW and digital-to-analog converters 
21 and 22 through the control signal line 48. Digital-to-analog converters 21 and 22 carry out 
digital to analog conversion of the control data for impedance adjustment received from the 
supervisory-control section of the signal-processing section 11, and adjust the capacity of 
capacitor C1n and C2m. According to t h e va | ue Q f the capacity of this capacitor C1n and C2m, 
the input impedance and frequency characteristics of an antenna 30 change. 
[0028] Drawing 3 shows the processing flow performed by the communications-executive control 
function of drawing 1 and the signal-processing section 1 1 of drawing 2 . With reference to 
drawing 3 , the communications-executive control function of the signal-processing section 1 1 is 
explained hereafter. 

[0029] In step 301 of drawing 3 , if the application program with which the signal-processing 
section 11 uses the Radio Communications Department 12 or 13 is started, the 
communications-executive control function of the signal-processing section 1 1 will detect 
whether the application program which uses which the Radio Communications Department of the 
Radio Communications Department 12 and 13 was started by referring to the program name etc., 
for example. Here, it is assumed that it is that by which the application which uses the Radio 
Communications Department 12 was started. However, in the following explanation, the case 
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where the application which uses the Radio Communications Department 13 of another side is 
started is shown in parenthesis (). 

[0030] In the application program which uses the Radio Communications Department 12 and 13 
For example, the electronic mail transceiver application which transmits and receives an 
electronic mail, using a PDC module as the Radio Communications Department, The data 
transfer application which transmits and receives data between a digital camera and a peripheral 
device like a printer, or an information management system like an electronic notebook PDA, 
using the wireless module of the Bluetooth specification conformity as the Radio 
Communications Department, There is data transfer application which transmits and receives 
data among other information management systems, using the wireless module of wireless LAN 
specification conformity as the Radio Communications Department. 

[0031] In step 303, it sets up so that the communications-executive control function of the 
signal-processing section 1 1 may switch the antenna change-over switch SW to the signal line 
44 (45) of the Radio Communications Department 12 corresponding to the application (13) 
through the control line 48. moreover, each adjustment corresponding to [ in a communications- 
executive control function ] the antenna resonance frequency for the Radio Communications 
Department 12 (13) to the digital-to-analog converters 21 and 22 for antenna adjustment — 
business — the initial value of the digital format showing each control capacity value of the 
initial value of an adjustable component (or default), i.e., variable capacitor C1n, and C2m is 
supplied to the control terminal of variable capacitor C1n and C2m. Digital-to-analog converters 
21 and 22 change the digital initial value data into an analog signal, and supply it to capacitor 
C1n and C2m. As for capacitor C1n and C2m, the capacity is adjusted according to the analog 
signal. 

[0032] The control value data C1 1 (C12) which express a rough capacity of capacitor C1n as 
initial value of variable capacitor C1n for the coarse controls are used. What is necessary is just 
to use value C2m0 showing the capacity of the middle (center) value of the variable-capacity 
range of capacitor C2m as initial value of variable capacitor C2m for the fine tuning. Or a value 
from which sum total capacity Ct=C1 1+C2m (Ct=C12+C2m) of both capacitors serves as as 
initial value of capacitor C2m for the fine tuning, the value of normal, i.e., the predetermined 
design value, corresponding to the antenna resonance frequency for the Radio Communications 
Department 12 (13), may be used. Moreover, when the set point of capacitor C2m of the last 
when using the Radio Communications Department 12 (13) last time is saved in memory as initial 
value of the capacitor C2m, the set point of the last may be used. 

[0033] Subsequently, in step 305, if the signal-processing section 11 starts data communication 
among other equipments through the Radio Communications Department 12 (13), a 
communications-executive control function will detect the communication link initiation. Then, 
the signal-processing section 1 1 transmits baseband data among the Radio Communications 
Department 12 (13) through the data line 42 (43). The Radio Communications Department 12 
(13) supplies and receives a RF (RF) signal between the resonance frequency control sections 
20 through a signal line 44 (45). 

[0034] In step 307 following step 305, it judges whether the communication link ended the 
communications-executive control function. Since the communication link is not completed yet 
at first, it progresses to step 309. In step 309, a communications-executive control function 
judges whether it is the timing which should perform communication link house keeping of the 
Radio Communications Department 12 under communication link actuation (13), and adjustment 
of antenna resonance frequency. A procedure repeats the loop formation of steps 307 and 309 
until the timing of the monitor and adjustment comes. 

[0035] On the other hand, if it becomes the timing which should perform the communication link 
house keeping and antenna resonance frequency adjustment, it progresses to step 31 1 for the 
following communications executive and adjustment, and after performing step 31 1, it will return 
to step 307. What is necessary is for the timing which progresses to step 31 1 from step 309 to 
consider as the timing immediately after progressing to step 309 at first from step 307 after 
initiation of data transmission and reception of step 305, and just to let 2nd henceforth be the 
timing after the predetermined time delay (for example, 5 seconds or 1 minute) after a procedure 
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returns from step 31 1 to step 307. As the alternative way, you may generate in the time interval 
for 5 seconds or 1 minute periodically, or the predetermined timing for every packet transmission 
in the data transmission control procedure between another information processors, for example, 
timing, the timing for every time slot of a predetermined number, etc. are sufficient as the timing 
of the 2nd henceforth. 

[0036] In step 311, the supervisory-control function of the signal-processing section 11 
supervises communication link quality, such as an error rate of the Radio Communications 
Department 12 (13), for example, received data, and it tunes the antenna resonance frequency f 
finely so that the communication link quality may become the optimal. Since the typical Radio 
Communications Department can calculate an error rate by including the error correction 
function, a supervisory-control function should just take out the error rate from the Radio 
Communications Department. For the fine tuning, a supervisory-control function adjusts the 
capacity value of variable capacitor C2m for fine tuning through a digital-to-analog converter 22. 

[0037] As the one approach of fine tuning of the antenna resonance frequency f, a supervisory- 
control function The value of capacitor C2m from a current value (for example, C2m0) in the 
negative direction to maximum (C2m0+alphaL) in the forward direction to the minimum value 
(C2m0-alpha-L) (However, alphaL and alpha-L >0, L: Positive integer) It changes 1 level at a 
time gradually, respectively, the monitor of the communication link quality of the Radio 
Communications Department 12 (13) in each level is carried out, and variable capacitor C2m is 
set as capacity value to which communication link quality becomes the highest. 
[0038] Drawing 2 (B) shows change of the frequency characteristics of the antenna input 
impedance according to a control signal. When the sum total capacity of the initial value of the 
group (C1 1, C2m) of a variable capacitor is Ct=C1 1+C2m0 corresponding to the Radio 
Communications Department 12 Supposing an antenna input impedance shows the property of 
the center in two or more frequency response curves on the left-hand side of drawing 2 (B) and 
the resonance frequency f of the antenna 30 is f1 the value of capacitor C2m — the forward 
direction — every [ 1 level (control level) ] — it enlarges — alike — following — resonance 
frequency f — f1->f1+alpha1->f1+alpha2-> ... it changes with ->fl+alphal_. 0 [ however, ] — < - 
- alpha 1 — < — alpha 2 — < ... it is <alphal_. Moreover, resonance frequency f is f1 ->f1-alpha- 
1 ->f1-alpha-2 -> as the value of capacitor C2m is made small at a time 1 level in the negative 
direction... It changes with ->f1 -alpha-L 0< alpha-1<alpha-2 [ however, ] — < ... it considers as 
< alpha-L Furthermore, it is desirable that it is alphan=alpha-n=nalpha (alpha1=alpha-1=alpha 
and alpha2=alpha-2=2alpha alphal_=alpha-L=Lalpha). 

[0039] When the sum total capacity of the initial value of the group (C1 1 , C2m) of a variable 
capacitor is Ct=C12+C2mO, on the other hand corresponding to the Radio Communications 
Department 13, (C1KC12), Supposing an antenna input impedance shows the property of the 
center in two or more frequency response curves on the right-hand side of drawing 2 (B) and 
the resonance frequency f of the antenna 30 is f2 (f 1 <f2) Resonance frequency f is f2- 
>f2+beta1->f2+beta2-> as it enlarges the value of capacitor C2m at a time 1 level in the forward 
direction... It changes with ->f2+betaL 0 [ however, ] — < — beta 1 — < — beta 2 — < ... it is 
referred to as <betaL. Moreover, resonance frequency f is f2 ->f2-beta-1 ->f2-beta-2 -> as the 
value of capacitor C2m is made small at a time 1 level in the negative direction... It changes with 
->f2-beta-L. 0< beta-Kbeta-2 [ however, ] — < ... it considers as < beta-L. Furthermore, it is 

desirable that it is betan=beta-n=nbeta (betal =beta~1=beta and beta2=beta-2=2beta 

betaL=beta-L=Lbeta). 

[0040] Thus, the monitor of the communication link quality of the Radio Communications 
Department in each level of capacitor C2m is carried out, and the communications-executive 
function of the signal-processing section 1 1 memorizes it, and sets the value of capacitor C2m 
as a value when the highest communication link quality is shown. 

[0041] Only 1 level changes the value of capacitor C2m in the forward direction and the negative 
direction from a current value, respectively, and a supervisory-control function may carry out 
the monitor of the communication link quality of each level of the Radio Communications 
Department 12 (13), may be changed in the direction in which communication link quality 
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becomes higher 1 more level, may carry out the monitor of that communication link quality, may 
repeat this actuation, and may set it as that alternative way as the capacity-value C2m to which 
communication link quality becomes the highest. 

[0042] As the alternative way, a supervisory-control function carries out the monitor of the 
communication link quality (for example, reception error rate) of the current Radio 
Communications Department 12 (13), and only when it is lower than predetermined quality, it 
may perform above-mentioned fine tuning. 

[0043] A procedure returns to step 307 after step 31 1. In step 307, when it is judged that the 
communication link was completed, it comes out of the routine of drawing 3 . 
[0044] Drawing 4 shows the 2nd operation gestalt of this invention, the object for coarse 
controls by which the resonance frequency control section 20 was connected to the digital-to- 
analog converter 21 for coarse controls and the digital-to-analog converter 22 for fine tuning, 
and the antenna 30 in drawing 4 at the serial — variable inductor (coil) L1n and the object for 
fine tuning — variable inductor L2m and a change-over switch SW are included. The capacitor 
other than these inductors may be combined with the antenna 30 by juxtaposition. Variable 
inductor L1 n and L2m, the inductance is adjusted with having explained with reference to 
drawing 2 and 3, and a similar gestalt, and antenna resonance frequency is adjusted. Since it is 
clear to this contractor, a concrete control gestalt (variable inductor L1 n and L2m) is omitted. 
[0045] Drawing 5 shows still more nearly another operation gestalt of this invention. In drawing 5 
the resonance frequency control section 20 The digital-to-analog converter 25 for antenna 
resonance frequency adjustment, The metal plate 37 for antenna resonance frequency 
adjustment, and the servo control 26 to which a metal plate 37 is moved to the chip antenna 30 
according to the output supplied from a digital-to-analog converter 25, A grounding point (gland) 
39 and the inductor L5 connected to the capacitor C5 connected to juxtaposition at the antenna 
30, and/or the antenna 30 at the serial, The coaxial cable 35 combined with the antenna 30 and 
the switch SW which connects one side of the Radio Communications Department 12 and 13 to 
a coaxial cable 35 are included, the outer layer of a metal plate 37 and a coaxial cable 35 — the 
conductor shall be connected to a grounding point 39 In the resonance frequency control section 
20, only one of a capacitor C5 and the inductors L5 may be prepared. The signal-processing 
section 1 1 supplies a control signal to a change-over switch SW and a digital-to-analog 
converter 25 through the control signal line 48. 

[0046] In drawing 5 , the antenna resonance frequency f falls as a metal plate 37 approaches the 
small chip antenna 30, and the antenna resonance frequency f rises as a metal plate 37 keeps 
away from an antenna 30 conversely. In this operation gestalt, the antenna resonance frequency 
f is adjusted from the correlation between the distance D between this metal plate 37 and an 
antenna 30, and the antenna resonance frequency f. 

[0047] Also in the operation gestalt of drawing 5 , the communications-executive function of the 
signal-processing section 1 1 performs the processing according to the flow chart of drawing 3 . 
An intermediary operates like the case where drawing 2 is explained, to step 301 and steps 305- 
309 of drawing 3 . A communications-executive control function sets the antenna change-over 
switch SW as the signal line 44 (45) of the Radio Communications Department 12 corresponding 
to the started application (13) through the control line 48 in step 303. Moreover, a 
communications-executive function supplies the initial value of the component for adjustment 
corresponding to the antenna resonance frequency for the Radio Communications Department 
12 (13), i.e., the digital initial value showing the distance D of the metal plate 37 to an antenna 
30, to digital-to-analog converters 21 and 22. What is necessary is just to set the initial value as 
the mean value of an adjustable adjustable range, the value of normal, or the set point of the last 
last the same with having explained in relation to drawing 2 . 

[0048] Moreover, the communications-executive function of the signal-processing section 1 1 is 
the gestalt same with having mentioned above in step 31 1 of drawin g 3 . In the timing of the 
predetermined monitor repeated and control, change gradually the distance D in which the metal 
plate 37 to an antenna 30 is different from each other, and carry out the monitor of the 
communication link quality of the Radio Communications Department 12 (13) in each distance D, 
and it is memorized. The distance D is set as a value when the Radio Communications 
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Department 12 (13) shows the highest communication link quality. 

[0049] Although the resonance frequency of an antenna was adjusted in the operation gestalt 
mentioned above according to the started application When a radio card is inserted in the card 
slot (not shown) of an information processor 10 and it is set as the location of the Radio 
Communications Department 12 or 13 The communications-executive control section of an 
information processor 10 may judge the class of the card, or its telecommunications standard, 
and may adjust the resonance frequency of an antenna 30 by the resonance frequency control 
section 20 according to the decision result. 

[0050] It does not pass over the operation gestalt explained above to have mentioned as an 
example of a type, but it is clear for this contractor, and it is clear that the variation's 
[ deformation and variation ] various deformation of an above-mentioned operation gestalt can 
be performed, without deviating from the range of invention indicated to the principle and claim 
of this invention, if it is this contractor. 

[0051] (Additional remark 1) It is the information processor which it is an information processor 
equipped with at least one the Radio Communications Department and an antenna, and 
supervisory-control function part, said supervisory-control function part changes the resonance 
frequency of said antenna while said one Radio Communications Department is communicating, 
and carries out the monitor of said one communication link condition of the Radio 
Communications Department, and is characterized by being what adjusts the resonance 
frequency of said antenna according to said communication link condition. 
(Additional remark 2) Equipment given in the additional remark 1 characterized by said 
communication link condition being said receiving signal quality of the one Radio Communications 
Department. 

(Additional remark 3) Said supervisory-control function part is equipment given in the additional 
remark 2 characterized by being what adjusts the resonance frequency of said antenna when the 
aforementioned receiving signal quality is lower than a permissible level. 

(Additional remark 4) Equipment given in the additional remark 1 characterized by said antenna 
being a narrow-band antenna. 

(Additional remark 5) It is equipment given in the additional remark 1 which the adjustable 
component is connected to said antenna and characterized by said supervisory-control function 
part being what adjusts the resonance frequency of said antenna by changing the reactance of 
said adjustable component. 

(Additional remark 6) It is equipment given in the additional remark 1 which the metal body to 
which distance can be changed to said antenna is prepared, and is characterized by said 
supervisory-control function part being what adjusts the resonance frequency of said antenna by 
changing said distance. 

(Additional remark 7) Said supervisory-control function part is equipment given in the additional 
remark 1 characterized by being that to which which the Radio Communications Department in 
two or more Radio Communications Department adjusts the resonance frequency of said 
antenna according to whether it connects with said antenna. 

(Additional remark 8) Said supervisory-control function part is equipment given in the additional 
remark 1 characterized by being what connects to said antenna the one Radio Communications 
Department where it corresponds in two or more Radio Communications Department according 
to the started application, and adjusts the resonance frequency of said antenna. 
(Additional remark 9) It is the information processor characterized by being an information 
processor equipped with two or more Radio Communications Department, antennas, and 
supervisory-control function parts, and said supervisory-control function part being what adjusts 
the resonance frequency of said antenna according to the started application when the one 
Radio Communications Department in said two or more Radio Communications Department is 
connected to said antenna. 

(Additional remark 10) It is a communications-executive control program for information 
processors. Said information processor While it has at least one the Radio Communications 
Department and an antenna, and processor and said one Radio Communications Department is 
communicating The program characterized by making said processor perform the step which the 
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resonance frequency of said antenna is changed and carries out the monitor of said one 
communication link condition of the Radio Communications Department, and the step which 
adjusts the resonance frequency of said antenna according to said communication link condition. 

(Additional remark 11) Program given in the additional remark 10 characterized by said 
communication link condition being said receiving signal quality of the one Radio Communications 
Department. 

(Additional remark 12) Said step to adjust is equipment given in the additional remark 10 
characterized by being a thing including which the Radio Communications Department in two or 
more Radio Communications Department adjusting the resonance frequency of said antenna 
according to whether it connects with said antenna. 

(Additional remark 13) Said step to adjust is a program given in the additional remark 10 
characterized by being a thing including connecting to said antenna the one Radio 
Communications Department where it corresponds in two or more Radio Communications 
Department according to the started application, and adjusting the resonance frequency of said 
antenna. 

(Additional remark 14) It is the program characterized by being a communications-executive 
control program for information processors, and making said processor perform the step which 
adjusts the resonance frequency of said antenna according to the application started when said 
information processor is equipped with two or more Radio Communications Department, an 
antenna, and a processor and the one Radio Communications Department in said two or more 
Radio Communications Department was connected to said antenna. 
[0052] 

[Effect of the Invention] This invention can adjust the resonance frequency of the antenna in an 
information processor according to the above-mentioned description, and does so the 
effectiveness that space which the antenna in an information processor occupies can be made 
as small as possible. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 shows the theoretic circuitry of the information processor of this 
invention. 

[Drawing 2] Drawing 2 (A) shows the circuitry of the 1st operation gestalt of this invention. 
Drawing 2 (B) shows the frequency characteristics of the antenna input impedance according to 
a control signal. 

[Drawing 3] Drawing 3 shows the processing flow for adjusting the resonance frequency 
performed by the communications-executive control function of the signal-processing section. 
[Drawing 4] Drawing 4 shows another operation gestalt of this invention. 
[Drawing 5] Drawing 5 shows still more nearly another operation gestalt of this invention. 
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[Drawing 6] Drawing 6 (A) shows the arrangement at the time of forming two or more radio- 
receiver-transmitter modules and two or more small chip antennas to the personal computer in 
the form of perspective drawing, without using this invention. Without using this invention, 
drawing 6 (B) forms two or more wireless transceiver modules and one small chip antenna in a 
personal computer, and shows the arrangement at the time of constituting so that each module 
may be combined by the antenna through a change-over switch to it in the form of perspective 
drawing. 

[Description of Notations] 

10 Information Processor 

1 1 Signal-Processing Section 

12 1st Radio Communications Department 

13 2nd Radio Communications Department 
1 5 Storage 

20 Antenna Resonance Frequency Control Section 
30 Antenna 

SW Change-over switch 
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*UOl^/W£:fctt5^tfaff&|51 2 (13) ©i§{fp°a« 
= U BHfc**'<5'# C 2 mSriifS p°pf^ftl 

< & 5 J: 5 ^^MtcK^-r-Sc 

[0 0 3 8] H2 (B) 14, Wfl^Ctryrt 

>r > tr- y > * © tt«c4^<o M £^ u x v * 5 . 
pras^-v^^^offi. (cii, C2m) o^sufiScD-a-fi- 

8i^DM|]Mifl!i 2i;MLtc t=cn+C2m 

(B) 1zm<Dfflk<»J%fc&W&&1&<D^<n*&<DWk*: 

^Lforyfts o©*fil8ft f ^ f lt'&ofci 

-TSi:, dr-W^v^C 2mO{ilSriE^[S]tC 1 W</1< (ffiij 

Hf l+01"»f 1+OI-*' • ■-»fl+BLi« 

ffc-f 5o ffl-U 0 < a 1 < a 2 < ■ • • < a l X'feS 0 
£<-f5tw&oT, «MtfiU l~>f 1-a-i 

->fi-a- 2 -»- • --»f i-o-l tfftts. m 

L, 0<a-i<a-2<- • -<a-L«tt"-5o £ 
{£, an = a-n = naTfc5:i:i s »SU> (a 1 = 
a - 1 = a , a2=a-2=2a, • • • , a l = a 
— l = L a ) . 

[0 0 3 9] bJ-^^v' (CI 1, C2 

m) <Z)«]»im©-&ff«ft* s *S«ftii(tSS 1 3 fc*tt&bTC 
t=C12+C2motfeofctllC (C1KC1 
2) , 7yftA^>t-y>^i4 s i2 (B) ^ftlJO 

rt 3 0 ©«JS«St f i> f 2 tfeof; 1 1 5 t (fl 

< f 2) , aff^C2m©I«^in l"«^f 

< -TSKftoT. f «s f 2-* f 2 + ^ 

i^f 2 + 02-> - ■ - -^f 2 + |3l fc^ffc-TSo iS. 
U 0<j3i</32<- • -</3Li:-r?) 0 
/•?->^C 2mC0fiI«rA*"fp]t-l i^^-fo/hS <-f3tc 
^oT, *lg^ifi«Cf *s f 2-*f 2-J3- i-*f 2-J3 

_ 2 _>. . ._»f 2-0-l tmik-r%o eu o</3 

-i</3-2<- • • < 3- l ir-t-5. /3n = 

0, j32=/3-2=2/3, • • • , /3l = /3-l=L 
(3) . 

[0040] rcDjx^t-b-c, m^famni loiifsi* 


[0041] *<Dixmtf}*>mt u-c, nmsyffli«imtt, 

ic-ttt^ttl u^v^ft3E-fb$*T«i»iif§Sl5i 2 (l 
3) o-tix^nou^yvoiifB p^^-^ U iiffr& 
K*sj; 9ift< ftS^frK:;* etc l u^/vmtZ^x^n 
il^fC^-? U CK&ftffrSr&fligL-C, iiff&SC 

[0 0 4 2] *0>tt#«j#ifca: LT, £«WI#RlfiB». 

%M£<nmmmm i 2(13) ©aftai s 

[0 0 4 3] 1 1 <D'&. flli^ry/a 0 

[0 0 4 4] El 4 (4, 2 <D3*0teB««r*L-C 

if-r^^^-7fn^M2 1 *J<fc«Mffl-7^ 
S**/U-7^n^Jfe&2 2 i:, T^X^)-3 OdK^Jf' 

i«Ilffl^^n2mi 1 »»^ffS 
Wi, Sr^A/TV^o 7yft3 0i:it dtikco-f^ 
y ? * Oftfe |C ^ * /0 s 3£?lJ K jg-a* £ ttT V * T h £ 
V\, ^^^L 1 n*5j;U«L 2mlt E12t3 t tr>* 
3 £#HS VXmW Lfc<75 « LfcJgttT-tO-f 

[0045] lass, *i8wo$ bic%\\<Dmi&tem&^ 

LTl^ 0 I15^C#3V^T. *figjgjSM^g|5 2 Ofi, T 

25t. T^^lS^ttflWUMOAJlUSa 7t, f 

Ctfy^7yft3 0td*fbT^JR*3 7*:«Hb3* 
5-9— xK$0«g2 6 (i/7> K) 39t, 

T^^i-3 0^^IJ{C^$ttfc=3f-y^->^C 5*3«t^ 
/*fc«7-^x^ 3 0 tcSCyiJtcSN»$Jt/t^ 9 L 

5i:, T^^-^-3 OiOg-a-^ttfcPW^- ^VP3 5 
miafBAl 2t 1 3co-^^^l#^-^3 5(« 

v\ fa-§-M^l 1(4, W«I««4 8«:^LT, -Sim 
>W yfSWtf^^/l'-7to^W2 5 ttc^ij 

[0 0 4 6] E!5(rjo^T, 4M3 7^if 7 y. 
7yft3 0ti£<5< (^oT7yft*fiilStf« 
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\zm^x\%, z.<D&mw.s 7 tryft3 o^r^cosgsi 

I0 0 4 7] [S5ro3g«inc:io^-C'b, {fffel951 

3 o 5~3 o 9iz.-oxn, m2\z.^\^xmw\^tz.m-&t 

{f£U 2 (1 3) $J<7Mf-*H|4 4 (4 5) KiS^-T^, 
l*3j:t>*2 2tC. MiifSfB12 (13) m(DT>y u -T 

[oo48] intz. m^wkmM 1 1 <nmm lam, 
hid zwtmmzmt z -ttr t^Mmmn \z& it 5 m 

MMl 2 (13) <Diiff fpf^*-? LTfEttU 
^<75S£fHD£, 4ffi^ii{fg|5l 2(13) ^SiiiOJiff P °n 

[0 0 4 9] _hijgLfcSIJfiJgffiJCi3V^Tf4. jg®j£;h,fc 

tti 3(0{iBtci9:^$^fci:#^, o<D 

2 0iaot7yrt3 0©*SJIi£»^ 9 «LTtJ; 
[0 0 5 0] WiSiBJ Lfc||»«U4ftM.t LT^ff 

k^xWhfrxh <9 , 3«#-c**Ltf**M«)JWa*5 J: 

[0 0 5 1 ] (WIS 1 ) <H1 o^SSMff 


ft m ^fffcs r fc t-rs, f+ia i iciE^t^^ 
s„ 

(#iE3) Mm%L®.MfflmmM, HErosffiWp 
&&zmm-rzi><r>-?3bz>z\k&&mk-rz. M2^ 

(W1E4) ftjfSTVx^^WilEZ^x^T'feSr <t 

^xmm-TZh'DXhZz.kZ'&Wi.k-fZ, M-IBilcE 
(WE6) sfnsrv7 i ^-{cstL-cE«t&^'fk$*6r. 

XhZZ.k*¥?Wi.ki-Z>, WE l lclE*©S«. 

■^-o*isjBiasft«rin«E-*-5 t©-c*>ar t &#m<t r 

f+IE 1 WE*©36«. 

(to 9) «ftoiijMim«is£:, risT-rt. 

^mtgg(5(i, SfllElSmw«affa50^(Dloc734ffi|iii 

(wis 1 0 ) mn>>m.mw.m<nmm ts«»^o ^7 

fet), StrlB 1 o©«Si»ii«aJASiift LT>>5i*K, ml 

(W!e 1 1 ) BijiEiift vtmtmm 1 o©*tHHS<o 
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(ma 1 4 ) it «g^fiffl<oii<f 

[0 0 5 2] 

[Blifii«>«**RWl 

[ei 2] i2 (a) w\ *3swo*i (Dmmmm<Dm^ 

*)jt«:*LtV^. EI 2 (B) f4, fMWflWOiSXfcT 


v x A ^ -r > tr - ^ > * <r> m ft »tt 4- ^ b x v ^5 o 
[S3] H3li, «-§*k3»©a«E«fH»*tefc:.fco 

[g] 4] El 4 14, *BB^W3 | J^O^WSg&^bTV^So 
[El 5] *»W©S6»-9J©H*3&ffit:*b-C 

[El 6] El 6 (A) (4, ^SfgESrffl^TK, /<— y-Jvi/ 
ElO^T*^LTV^ 0 EI 6 (B) (4, #3813 fcffl 1^1* 

fc, ^yt/^^twt, IltffliiiSIf* 

1 0 ffi^^a^m 

1 1 mwtugm 

12 is i (vmummn 

13 ^2 w^Mmsp 
1 5 tzmrnm 

2 0 T^X^SMMM 

3 0 Tl/T--)- 
SW ^D^^^-y^- 
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